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Regional Impacts of OneDrop Project in Border Regions of Russia and Finland

In this issue:

OneDrop aims to positevely impact environmental issues in Russia and Finland. Partners are providing research of
waterbodies in the regions close to the border of Finland and Russia. Water research is necessary to obtain data on the
pollutants contained in the water or as it is also called water contaminants. It is important to determine which
pollutants are contained in the water. The knowledge of contained pollutants allows determining the right amount of
sodium ferrate that will be required to clean the contaminated water. CBC OneDrop project partners are currently
working in different areas in Finland and Russia to provide water research of the region and study water pollutants for
future purification. The areas of research include: Acid Mine Drainage, Red Mud, Jarosite, Ballast Water Treatment,
Wastewater Treatment Plants, Neva River and Soil Experiment. This newsletter is dedicated to the research maintained
on the topic of Rakkolanjoki/Seleznevka River and Krasny Bor Industrial Landfill pollution.
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Rakkolanjoki/Seleznevka River
Russia
the

Rakkolanjoki river is the river in Finland (Rakkolanjoki) and
(Seleznevka). In Russia, it flows through the territory of the
Vyborg district of the Leningrad region, in Finland – through
territory of Lappeenranta. Its length is 53 km (20 km in the
Russian territory). The source is near the town of
Lappeenranta, the mouth is in the Vyborg Bay of the Gulf of

The Krasny Bor dumpsite is a hazardous waste landfill site in
Krasny Bor, Tosnensky District, Leningrad Oblast, Russia. The site
is sometimes called the “chemical Chernobyl”, due to the two
million tons of chemical waste accumulated there. The Krasny
Bor landfill is located about 30 km to the southeast of Saint
Petersburg. The site, spanning 73 hectares (180 acres), was
brought into use in 1970. Two million tons of waste in Krasny Bor
are stored in pools, many of which have no cover. The area is
surrounded by barbed wire, but outside the fencing, there is a
channel, into which rainwater and waste collected.

Finland.
The main pollution source on Finnish territory are treated wastewaters from the
town of Lappeenranta (40%-60%), agriculture (20%-40%), and natural leaching
(15%-20%). Another pressure factor is the limestone industry. The inertial load of
Lake Haapajärvi also contributes to the pressure; this load originates from nutrients,
which have been accumulated during a long period of time. The overall pollution
load is too big compared to the size of the water source and its run-off. This is one
reason for its poor water quality. The wastewater treatment plant is not yet
sufficient for Rakkola river water purification.

OneDrop environmental activities at Rakkolanjoki/Seleznevka
River
On November 4, water samples were taken from the Seleznevka River. Sampling was
carried out from both sides of the border. The first point was after all settlements,
but before the place where the Malaya Lipovka river flows into the Seleznevka river.
The second point was before the village of Luzhayka. The third point was in the
village of Kutuzovo. The village of Kutuzovo is located in a 5-kilometer zone before
the border area between the countries. Therefore, the third point is the closest one
to the border where water can be taken. During sampling, the coordinates of the
sampling site, air and water temperatures, weather conditions, and sampling time
were recorded. The weather was changing during the day from sunny to rainy. After
taking and preserving the samples, glass and polyethylene bottles were placed in a
portable refrigerator to maintain the temperature of 4 ° C. The next day, the
samples were delivered to the Institute of Chemistry of St. Petersburg State
University (SPbSU) for analysis.

Stormwater treatment of the Krasny Bor landfill on the model of
a complex water treatment plant using sodium ferrate
Wastewater treatment process parameters:
doses of ferrate and coagulants, the
reaction time of oxidation and
sedimentation, filtration conditions, and the
flow rate of purified water. Stormwater
from the Krasny Bor landfill (light): Sodium
ferrate dose 9 mg/l + 10 mg aluminum
oxychloride, reaction and precipitation time – 15 minutes,
sorbent MS + AS, flow rate 0.4 l/min (24 l/h ). Storm sewer from
building 115 (dark color): Sodium ferrate dose 18 mg/l + 20 mg
aluminum oxychloride, reaction and precipitation time – 15
minutes, sorbent MS + AS, flow rate 0.2 l/min (12 l/h).
Ferrate oxidation and precipitation filtration results of liquid toxic
waste from the Krasny Bor landfill
The purification of industrial wastewater
with sodium ferrate solution on stormwater
and water of three acidic pads 59, 66, and
67 of the Krasny Bor landfill, St. Petersburg
has been tested. The MPC requirements for
household wastewater were fulfilled on
storm runoffs after oxidation with ferrate
doses of 10-20 mg/l, on maps at 50-60 mg/l. According to the
59th card, the decrease in total nitrogen from 480 to 48 mg / l,
chlorides from 1500 to 520 mg/l, petroleum products from 0.43
to 0.05 mg / l; The pH increased from 4.0 to 9, and the water
corresponds to the maximum permissible concentration for
household wastewater. In the water of 64 and 68 maps, the
amount of Cd decreased by 2000 times, Pb – 100 times, i.e., up
to the MPC requirements.

The obtained results showed the high efficiency of ferrate in the
treatment of toxic wastewater.
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